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EXECUTIVE SUMMARY 


The SCIEX TAGA” 3000 mobile laboratory was used to survey the air 
quality of the Upper Ottawa Street landfill site, Hamilton, Ontario. 
Ambient air samples and direct underground vapour samples were obtained 
and analyzed continuously during August 19, 20, 21 and November 5, 
1981. A total number of nine vents and six residential sites were 
extensively analyzed. 


The overall objectives of the program were: 


(a) To qualitatively identify as many pollutants as possible within 
the vents and in the vicinity of the site. Tables 4.2-1, 4.2-2, 
4,3-1 and 4.3-2 show a detailed list of the chemicals identified 
within the vent vapour phase (Tables 4.2-1 and 4.3-1) and in the 
residential areas (Tables 4.2-2 and 4.3-2). 


(b) To compare the “air quality" on the landfill to that upwind and 
downwind of it Table 1-1 shows the various chemicals detected at 
both the landfill site and the residential sites. This list shows 
the chemicals believed to originate from the landfill site during 
the study period. It is to be emphasized that other chemicals 
detected within the boundaries of the landfill may also be in the 
residential areas at concentrations below the detection limits of 
the TAGA™ 3000 system. 


The results in Table 1-1 indicate a consistent trend in that 
chemicals observed within the vents are also observed on site 5, Arbur 
Street. This location was upwind of the site and hence was considered 
a background site. This trend indicates transport of the chemicals 
underground and surfacing in the area of Arbur Street. Subsequent to 
our Draft Report we learned of supporting evidence for this observation 
from the Landfill Study Group. It is thought that the underground 
water movement is in the direction of Arbur Street and that a sewer 
system for the Municipality is also located in that area. 


Based upon the extensive results, the complexity of the detected 
chemicals and their potential effects, we recommend that: 


(a) Retro-calibration of a select number of chemicals be performed to 
estimate their concentration within an order of magnitude. 


(b) Quantitative measurements be conducted on site in order to 
determine the levels of "worst. case" chemicals. 


In order to choose twenty chemicals for further study, a procedure 
or criteria for selection has to be developed. It was agreed between 
SCIEX™ and the Study Group, that a comprehensive background tabulation 
be conducted where the uses, toxicity and Threshold Limit Values (TLV) 
for detected chemicals be used. The available information is given in 


Appendix 2. 


TABLE 1-1 


Tentative Assignment of 
Unusual Chemicals Jointly Found At 
Residential Sites and Landfill Vents. The sites indicate: 


Tekawitha School = Site 1 
10 Meters from Gate = s5iterZ 
Lime Ridge Road = Site’ 3 
Church Stone & Upper Ottawa = Site 4 
Arbur Street = Site 5 

Chemical 

(A) Positive Mode 

Methoxyamine 

Acrolein 


Ethylmethy] Ether/ 
propyl alcohol / 
methyl formate 


Butane nitrile 
Crotonaldehyde/ 
methyl vinyl ketone 
Methyl cellosolve/ 
propyleneglycol 
trimethyleneglycol 
Dimethyl sul foxide/ 
2-mercaptoethanol 


Pyrazine/pyridazine/ 
pyrimidine 

Methylacrylate 23355 

Aminopyridine/phenol i255 SIAC yas) 

Furfural/1-pentol/ 1 Pes Fs 1,2,.3,4, 2A54A,0 
methanesulfonic acid 

Cyclohexanone/lactone/ Vapi 12.4, 2A,co.4A 
maleic anlydride 

Cresols/quinone 5 2 

Aminophenol 1 2,2A,2B,4A,0 

Hydroquinone A Bae 1223 OA OR AA ABO 

Maleic hydrazide/triethylenediamine 

‘@ sorbic acid/cycloheptanone/ 5 2,2B,4A 


° Chemical Sites Vents 
2,2B,4A 


2-Heptanone 5 
Heptanol/butylacetate aes 2,4,2B 
3-Sul folene/benzofuran/ 3 

cellosolve 


Xylenol/benzoic acid/ 5 rae) 
phenethylalcohol 

Melamine/pyrogallol 25535 Va A® 

N-Buty] acrylate/ethylamylketone 3 2,2B,4A 
hexylmethyl ketone 

Co-Cresols/nitro anilines/ 1,5 1,2,2A,2B,4A,4B,0 


2-(ethylsulfonyl) ethanol 


Fumaric acid, dimethyl ester/ O50 2B,4A 
naphthol 
Acetaminophen Zz 2A,2B 
Citronellol/menthol / 13 4,2B,4B 
rhodinol 
2-Nitro-2-propyl-1,3-propanediol Tez 3,4,2B 
Dehydroacetic acid 3 Denes 
2-Phenoxyethanol acetate 350 2,2A, 2B 
1-Naphtholisothiocyanate a 2,4 
Salicylanilide Ni 2A,4A 


(B) Negative Mode 


Formic acid lis 1, 2A, 2B, 4A, 4B 

Thiocyanic acid 4 2 

Acrylic acid/oxid. prod. of acrolein 5 1,2,4A 

Propanoic acid 5 1.20528. 4A 

Chloric acid/crotonic acid/ 4.» 2,2B,4A,4B 
methacrylic acid 

Pyruvic acid | Te2e03cn. ce, cnsae 

lactic acid 122354 23 

Valeric/isovaleric acid 4,5 Te2ech,e8 348548 

Levulinic acid/fumaric acid/ leeQeao Wee O64 che eee ao 
maleic acid/n-caproic acid | 

Chlorinated phenols/ 4 12.28 54A;4B 


Cyclohexane carboxylic acid 


@- 


Chemical 


Heptanoic acid 
Caprylic acid 


Pelargonic acid 


Sites Vents 
4 1,2,4B 
4 132535472A,4B 
] 1,3,4 


2.0 INTRODUCTION 
9 racy! General 


This report contains the results of surveys conducted at the Upper 
Ottawa Street Landfill Site (UOSL) and its vicinity. 


J 


The overall objectives of the program were: 


(a) To qualitatively identify as many pollutants as possible emanating 
from the UOSL site. 


(b) To compare the “air quality", in terms of types of pollutants, on 
the UOSL to air quality upwind and downwind of the site. This 
will enable the UOSL Study Group to determine whether or not the 
landfill site is contributing any air pollutants to the general 
background in Hamilton. 


262 Tasks 


In order to achieve the above objectives, field surveys were 
conducted on August 19, 20, 21 and November 5, 1981. The sampling 
program consisted of discrete samples and realtime monitoring on 
location using the mobile Trace Atmospheric Gas Analyzer (TAGA™ 3000). 
Discrete samples were collected as follows: 


(a) gas badges from vents 1 and 2 (Dupont: Pro-Tech, activated 
charcoal). 

(b) Florisil cartridges from vents 1 and 2. 

(c) charcoal cartridges from vents 1 and 2. 


These samples were submitted to Wellington Environmental 
Consultants Incorporated of Guelph, Ontario, for processing anc 
analysis using a capillary column gas liquid chromatograph with an 
electron capture detector (GLC-ECD). Appendix I gives Wellington's 
brief report. 


@ 


TABLE 2.2-1 
Summary of Sampling Sites and Dates 


Date Location — 


August 19 Inner Gate of Landfill Site 
Tekokwitha School 
Vent #4 (opposite Arbur St.) 
Vent #3 (opposite Arbur St.) 
Vent #2 (opposite Stone Church Rd.) 
Vent #1 (opposite Stone Church Rd.) 


@ 


August 20 Vent #0 (opposite Ottawa St.) 
Vent #1 

Vent #2 

August 21 Lime Ridge Road (Solomone St.) 
Stone Church & Upper Ottawa St. 
Arbur St. 

November 5 Vent #2A (old solidification site) 
Vent #2B (old solidification site) 
Vent #4A (same as 4, new core) 
Vent #4B (same as 4, new core) 


A 


2.3 


2.4 


The real time sampling locations are shown in Table 2.2-1. The 
surveys conducted on November 5, 1981 were restricted to the newly 
cored vents. The fresh vents 2A and 2B are on site of the old solid- 
ification pools, while vents 4A and 4B are a replacement for vent 4 
which is thought to be plugged. Figure 2.2-1 shows the approximate 
locations of the sampling sites. 


Air bag samples were colleced on November 5, 1981 from vents 4A 
and 2A for subsequent analysis on a TAGA™ 6000 MS/MS system. Due to 
the unavailability of the TAGA™ 6000 system, the samples were analyzed 
on November 16 and 25, 1981 for Vents 4A and 2A respectively. 


The sampling of ambient air, in the TAGA™ system, is performed by 
a high capacity air pump. The pump draws ambient air into the ioniza- 
tion region at flows of 0.5 to 10 L/sec through 19mm (ID) tubing. 
During the current surveys, the flow rate was kept at about 1.7 L/sec. 
The high flow and wide tubing minimize memory effects due to wall 
absorption for most chemicals. Ambient air samples were obtained at 
the residential sites and "outside" the vents on site. Direct sampling 
of gases from within the vent was accomplished by extending the samp- 
ling line inlet directly into the vent. This allows the detection of 
the largest possible number of chemicals since neither "dilution" by 
mixing with ambient air nor dispension can occur during sampling. 


It is to be noted that during the surveys, Vent #1 was "active". 
The pipe was too hot to the touch due to extensive exothermic reactions 
taking place within the site. This was also manifested by condensation 
at the cooler exposed parts of the pipe due to the temperature differ- 
ential between the vented gases and ambient conditions. 


During August 19, 1981 sampling, Tekokwitha School site was chosen 
as the downwind location, similarly for the site within UOSL property, 
10 meters from inner gate. 


August 20 and November 5, 1981 surveys were restricted to direct 
sampling of vented gases from within the vent tubes and outside the 
vents. 


Monitoring on August 21, 1981 was restricted to residential areas. 
Both sites on Lime Ridge Rd. (Solomone St.) and Arbur St. were upwind 
of the UOSL site where as the the Stone Church & Upper Ottawa sampling 
location were directly downwind of the site. 


@) 


INNER GATE 


STONE CHURCH ROAD 


LIMERIDGE ROAD 


UPPER OTTAWA STREET 


Hea) 


FIGURE 2.2-1 Approximate locations of the sampling sites. 
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ANALYSIS METHODOLOGY 


In order to fully comprehend the results and their significance, a 
brief summary of the TAGA™ methodology is necessary. 


The TAGA™ technique is based on the use of mass spectrometry to 
identify and/or quantify trace species in gases at atmospheric or near 
atmospheric pressure. To make this approach practical for trace 
concentrations in the range of 1 in 10° fo. 1 in 1014, ia aS 
necessary to produce a massive degree of pre-separation or pre- 
selection of the trace gas molecules from normal air constituents before 
their introduction into the mass spectrometer. This is done in 
Atmospheric Pressure Chemical Ionization (APCI) by an extremely rapid 
preferential ionization of the trace gas molecules using as reagents the 
ions produced in a primary ionization process from air. The primary 
ions are derived from water and oxygen for the positive and the negative 
modes, respectively. 


In the positive mode, the reactant ions are dominated by the series 
H30* (H20), which in turn jonize traces by simple non-fragmenting 
soft-ionization processes, as: 


T —> Tht (1) 
H30*(H20)p, 
T —> TH30+ (2) 


In the negative mode, the ions 09-(H20)pj, CO3- tend to be the dominant 
species which lead to simple non-fragmenting ionization processes such as: 


bP cero Ni (3) 


02 (H20) 
" T —> (T-H)- (4) 


The symbol T, in all equations, represents a trace consistituent 
in ambient air, carrier reagent gas. 


In the positive ion mode, species with the highest gas phase 
basicity (proton affinity) tend to be the most reactive, while in the 


Oe 


SAS 


negative ion mode, species with the highest gas phase acidity or 
electron affinity are the most reactive. Thus the ease of detection of 
traces will depend upon their relative basicities, acidities, 
ionization potentials or electron affinities to these primary reactant 
ions. 


The classes of molecules that show high reactivity can be 
generally classified as those being polar or polarizable. ‘iolecules 
containing a heteroatom such as 0,N,P,S, halogen, a metal etc., and 
those containing conjugated double bonds fall into this category. 
Saturated alkanes, unconjugated alkenes, and cyclic hydrocarbons do not 
show any appreciable reactivity and thus the TAGA™ is "blind" to these 


‘chemicals under atmospheric pressure chemical jonization (APCI). A new 


ionization source developed at SCIE ~ overcomes this shortcoming if 
operated at reduced pressure (approximately 1 torr). This however, was 
not used for any of the surveys conducted at UOLS. 


As discussed in the previous section, the classes of compounds 
that can be detected by the TAGA™ are those containing heteroatoms. 
This constitutes the first degree of selectivity. A second degree of 
selectivity depends on the utilization of the fact that reactivities of 
different chemical classes depend on the relative magnitudes of the 
thermochemical properties (basicities, acidities, ionization potentials 
and electron affinities) for the reagent and the trace components. For 
example, if ammonia is added to the carrier gas in parts per million or 
greater concentrations, the proton hydrates, H30+(H20)n, will 
rapidly pass a proton to the ammonia forming ammonia hydrates as well] 
aS ammonia clusters, reactions (6) and (7) respectively. 


H30*(H20), + NH3 ——> NHq*(H20)p_m + m+1(H20) (6) 
NHq*(H20)p_ + NH3——> NHq*(NH3)(H20)n-1 + H20 (7) = 


Since the basicity (proton affinity) of ammonia is so much higher 
than that of water, the ammonium ion, NHqt, will protonate fewer 
types of trace compounds than would the hydronium ion, H30*. This 
will effectively "clean" up the spectrum by removing peaks due to 
oxygenated organics which were protonated by water, and intensify the 
peaks due to nitrogen based compounds. Thus the use of ammonia is said 
to "highlight" the nitrogen-containing species as amines, amides, etc. 


hie 


3.4 


3.5 


Table 3.3-1 shows a summary of the chemical ionization reagents used to 


high] 


ight chemicals of environmental concern. These reagents were used 


at the UOSL and its vicinity. 


The TAGA™ 3000 system can acquire real time data in two 


generalized modes: 


(a) 


(b) 


Data 


Targeted compound analysis where the nature of the chemical is 
known. Thus prior calibration of the TAGA™ is performed and the 
selected chemicals up to 8 at a time, are monitored as a function 
of time while stationary or mobile. This mode was not used at 
UOSL since no prior knowledge of the chemicals was available. 


Scanning mode for unknowns. In this mode, the TAGA™ 3000 is set 
at a unit mass resolution in the mass-to-charge range of 2 to 500 
atomic mass units. This range encompasses most of the volatile 
chemicals to be expected in ambient air. Because of the variety 
of chemicals that can have the same nominal mass-to-charge ratio, 
within 1 amu, a unique and unequivocal identification of a 
detected peak cannot be guaranteed. However, the use of selective 
chemical ionization reagents, Table 3.3-1 and "context" as well as 
tables of thermochemical parameters (proton affinities, ionization 
potentials, gas phase acidities, and electronegativities) can 
narrow the number of possible compounds to within two or three 
chemicals. Further detailed experimentation can be designed, in 
most cases, to achieve better identification. This limitation was 
resolved by developing the TAGA™ 6000 MS/MS system. 


Reduction 


The acquired data at the UOSL site can be reduced in two general 


approaches: 


(a) 


an internally consistent single site analysis where the data for 
each sampling site is analyzed without reference to an upwind or 
background site. In this case, the data acquired under normal 
water and oxygen ion chemistries are analyzed and then subtracted 
from data obtained using other chemical ionization reagents. The 
resultant information can then be used to obtain a list of 
chemicals detected on the site. 


wee 


TABLE 3.3-1 


Summary of Chemical Ionization Reagents Used to Highlight 
Chemicals of Environmental Concern 


Reagent 


H30(H20) tn 
NHat 
Celt 


photolysis pre-reactor 


02-(H20)n 


photolysis pre-reactor 


Highlighted Classes 


POSITIVE MODE: 


Oxygenated Organics: 
ketones, alcohols, esters, etc. 


Nitrogen-Containing species: 
amines, amides, etc. 


Aromatics, polyaromatic 
hydrocarbons 


Sulfur compounds, alkenes 


NEGATIVE MODE: 


ee 


Phenolic group, carboxylic 
acids, aldehydes, S09, NOo 


Sulfur compounds (RSH, RSR, RSSR) 


3.6 


(b) comparative data analysis where two sites are compared regarding 
their differences and similarities. This allows for background 
subtraction or correction. For example, two vents can be directly 
compared by the computer to determine whether there are 
qualitative or quantitative differences in their contents. 


As a first approach, it is usually recommended that data be 
analyzed according to the internally consistent method, part (a) above. 
Depending on the results further analysis according to part (b) can 
then be efficiently and economically utilized. This approach has been 
adopted in this report. 


The peak assignment, or identification is based on several factors 
as follows: . . 


(a) Thermochemical parameters: proton affinity, ionization potential, 
gas phase acidity and electronegativity. 


(b) Reactivity under various chemical ionization reagents and at APCI 
conditions. 


(c) Context. The Merck Index and the EPA/NIH Mass Spectral data bases 
were consulted. Each detected peak was matched with all possible 
chemicals according to the above data base. A process of 
elimination based on the known behaviour in the TAGA™, (a) and (b) 
above, was used to arrive at a list of most likely chemicals. 

This list was further reduced by consulting the Merck Index 
regarding the uses of each chemical on the short list. Chemicals 
that were not used in large industrial quantities were eliminated 
as unlikely to be found in an industrial landfill site. It is to 
be noted that this is only an assumption to reduce the list of 
detected chemicals into a more manageable size. It is to be 
expected that some non-industrial use chemicals will be formed 
upon interaction of two industrial chemicals landfilled in the 
same location. AS mentioned in Section 2.4, evidence of such 
interaction was observed in vent #1 during the sampling program. 


aia 


4.2 


4.3 


RESULTS 


Introduction 


Extensive analysis of data for each site was performed as outlined 
in the previous section. This was followed by grouping the data into 
two generalized categories: chemicals that are normal constituents of 
ambient air and those considered unusual. The former group will not be 
included in this report. The unusual group of chemicals will be 
presented below. 


Chemicals Detected in the Negative lon Mode 


The final results for this group of chemicals with all relevant 
information are included in Tables 4.2-1 and 4.2-2. The tables are 
divided into the following columns; mass-to-charge, M/Z; empirical 
formulae assignment; comments or identification whenever possible of 
the responsible chemical; and the sampling locations used in this 
survey. Table 4,.2-1 shows the vents where a given chemical was 
detected, while Table 4.2-2 shows the same information for the 
residential sites. In other words, the two tables are identical except 
for the sampling locations. Table 4.2-1 deals with the vents while 
Table 4.2-2 shows the residential sites. The two tabdles can be used to 
determine whether a detected chemical originates in the UOSL site or is 
a constituent of the Hamilton urban environment. Chemicals detected on 
(Stone Church Road and Upper Ottawa Street) but not on Lime Ridge Rd or 
Arbur St. can most likely be attributed to the UOSL site, and similarly 
for chemicals detected at Tekokwitha School. It is to be noted that 
chemicals detected on the UOSL but not in the residential areas are not 
necessarily absent from the latter; these chemicals may exist at 
concentrations below the detection limits of the TAGA™ 3000 in 
realtime. 


Similar to the results in Section 4.2, the final list of unusual 
chemicals detected in the positive ion mode is given in Table 4.3-1 for 
the vents and in Table 4.3-2 for the residential sites. The self 
explanatory tables are structured similar to Tables 4.2-1 and 4.2-2 and 
can be used for the same purposes. . 


wiGe 


Chemicals Detected in Air Bags 


The air bag samples were analyzed on the TAGA™ 6000 MS/MS. Due to 
the fact that only water ion chemical ionization was used and the 
unavoidable delay in the analysis, these results are limited in nature. 
The detected chemicals using the MS/MS system are indicated by a star 
on the m/z entry in Table 4.3-1. 
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SUMMARY RESULTS OF CHEMICALS TENTATIVELY IDENTIFIED WITHIN THE VENTS USING THE NEGATIVE ION MASS SPECTRAL ANALYSES, 


VENT® VENT VENT VENT VENT VENT ~=VENT VENT VENT 


. 


M/Z ASSIGNMENTS oO oe ener ee eee ee OL A, ah 4h at 
35¢}- possibly fres chlorinated organic compounds ND x x x x x x x x 
37¢)- possibly fron chlorinated organic compounds ND x x x x x x x x 
CNO- {socyany]) anion NO x 
HCU0- formic acid ND x x x x x 
C3H30- acrolein ND 
CNS~ tniocyanic acid ND 
C2H502- acetic acid ND x 
CaHsS~ ethyl mercaptan ND x 
C3H200- propiolic acid ND 
€3H302- acrylic acid/Oxid. Prod, of mass 55 | ND x 
C2H2NS~ methyl thlocyanate ND 
C3H50- propanoic acid ND x x xX x 
C2H30S~/C2H3037- thio acetic acid/glycolic acid NO x 
C2HsS0- ethyl sulfonic acid ND x x x x x 
C103- (Cl=35) chloric acid ND x 
Cl03> (Cl=37)/C4Hs502- chloric acid/crotonic acid or methacrylic acid ND x x x 
C 3H 3037 pyruvic acid ND x x x x x x 
C 345037 lactic acid ND x x 
C3n7S0- propy!] mercaptanm derivative ND x x 
(£2H5N03)> ethyl nitrate anion ND x 
C 2H, S007 ethyl mercaptan derivative ND x x x x 
C5H50- phenol ND x 
Cx 30387 methanesulfonic acid ND P g 
C5702 carboxylic acid ND x x R 
CsHgV2~ valeric acid or isovaleric acid ND x x x 
Cq45SI= butyl mercaptan derivative ND x 
C 3h S097 propyl mercaptan derivative ND x 
Cyryd7 cresol ND x x 
CoN py W0> nicotinyl alcohol ND x x x x 
C 358037 ethyl mercaptans derivative ND x x x x 
Sal ie sorbic acid ND x x x x x 
Csr 7937/0 4H3047/C EH) 027 levulinic acid/fumaric acid or maleic acid/n-caproic acid ND x x x x x x a 
C4gtgs027 butylmercaptan or ethyl sulfide ND x x a 
Cagtyd7/C7H5007~ benzoic acid/dimethy1 phenol ND x x 
CohyN02~ nitrosophenol or picolinic acid ND’ x 
C3H7S037 propyl mercaptan derivative ND x 
CaH5U4S~ ethyl sulfate or dimethy] sulfate ND x 
Con 4Cl0-/C 7H) )09- chlorinated phenols/cyclohexane carboxylic acid ND x x x 
C74} 3027 neptanoic acid ND x 
£7415S> hepta mercaptan derivative ND 
C4707 toluic acid or phenylacetic acid ND x x 

T35) sch yS035 pentyl mercaptan derivative ND 

137 C43xgS037- butyl mercaptan, ethy] sulfide derivatives ND x 

139) C7NgFU27(?) fluorobenzoic acid(?) ND x x a 

141) C6xH5037(?) kojic acid(?) ND x Rg 

132. CoHyNOS= NI ND x R 

143 Ch3(CH2)¢6C00- caprylic acid ND x x x x 

153 C7H502S~ thiosalicyclic acid ND x x x 

157) Cgty 7027 pelargonic acid. ND x x 

167) CgH704- dehydroacetic acid ND X- 

169 C7HsOS2~ dithiosalicylic acid ND x a 

171) €7H703S~/C gH) 902- toluenesul fonic acid/capric acid ND x x x 

133 CgH3N203S" diazobenzenesulfonic acid ND x . 

185 C2xH2102~(?) jodoacetic acid(?) ND x 


"Negative Mode Scan was not done for Vent 0 (ND = Not Determined) 
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SUMMARY RESULTS OF CHEMICALS TENTATIVELY IOENTIFIEO WITHIN THE RESIDENTIAL AREAS USING Th. 


M/Z ASSIGNMENTS COMMENTS e n a 
35 35¢)- possibly fron chlorinated organic compounds 
37. 37e1- possibly fron chlorinated organic compounds 
42. CNO- {socyanyl anton 
45  HCOO~ formic acid 
95° G3H30> acrolein 
57) SCNS= thiocyanic acid 
59 C2HsO2- acetic acid 
61 CoHsS~ ethyl mercaptan 
69 C3H2020- proplolic acid 
TY CsH300= acrylic acid/Oxid. Prod. of mass 55 
72 C2HaNS~ methyl thiocyanate 
73° C3H50- propanoic acid 
75 C2H30S~/C2H303- thio acetic acid/glycolic acid 
77 ~C2HsSO- ethyl sulfonic acid 
83 C103- (Cl=35) chloric acid 
85 C1I037> (Cl=37)/C4H502- chloric acid/crotonic acid or methacrylic acid 
87 C3H3037 pyruvic acid 
89 C3H_,037 lactic acid 
91 C€3H7SO- propyl mercaptan derivative 
92 (C2HsNO3)- ethyl nitrate anion 
93 C2HsS02- ethyl mercaptan derivative 
S3ICeucdn phenol 
95 CH3035~ methanesulfonic acid 
99 CsH702- carboxylic acid 
101 CsHg02- valeric acid or fsovaleric acid 
105 C4HgSO- butyl mercaptan derivative 
107 C3H7SV0a- propyl mercaptan 
107, C7Hg0- cresol 

108 C™H¢—NO- nicotiny] alcohol 

109 C2Hs5S03- ethyl] mercaptans derivative 

lll C@H702- sorbic acid 

115 CgH703~/C4H304~/CEHy 02- levulinic acid/fumaric acid or maleic acid/n-caproic acid 

121 C4HgS0o- butylmercaptan or ethy)] sulfide 

121 CgHg0-/C7Hs09- benzoic acid/dimethy] phenol 

122) CéH4N02~- nitrosophenol or picolinic acid 

123° C3H7S037 propyl mercaptan derivative 

125 C2H>504S~ ethyl sulfate or dimethyl] sulfate 

127) CgH4C10-/C 7H 102- chlorinated phenols/cyclohexane carboxylic acid 

129 C7H}302- heptanoic acid 

131) C7Hy5S~ hepta mercaptan derivative 

135 CgH702- toluic acid or phenylacetic acid 

135 CsH))S02- pentyl mercaptan derivative 

137 C4HgS037- butyl mercaptan, ethyl sulfide derivatives 

139 C7H4F02-(?) fluorobenzoic acid(?) 

141 CgHoO4-(?) kojic acid(?) 

142. CeHgnOS- NI 

143 CH3(CH2)¢6C00- caprylic acid 

153) Cj)Hg0aS~ thiosalicyclic acid 

157) CgH}702~ pelargonic acid 

167 CgH704- dehydroacetic -acid 

169 C7HsOSa- dithiosalicylic acid 

171 C7H7035~-/C 19H} 902~ toluenesulfonic acid/capric acid 

183 C6H3N203S~ diazobenzenesul fonic acid 

185 C2H2I02-(7) jodoacetic acid(?) 

LEGEND 

Site l= Tekawitha School 

Site 2= 10 metres from gate 

Site 3= Line Ridge Road 

Site 4= StoneChurch Road and Upper Ottawa Street 

Site 5= Arbur Street 
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SUMMARY RESULTS OF CHEMICALS 


TENTATIVELY JOENTIFIED WITHIN THE VENTS USING THE POSITIVE ION 


ASSIGNMENTS 


C2Hs* 

H2CO* 

CH30* 
(CH3NH2)H* 
C3H3° 

C2H30* 
CoHsNH* 
C2Hs0* 
((CH3) 2NHJH* 
CHsNO* 

CHsS* 

C3H6N* 
C3Hs50*/C4Hg* 
(C3H7N)H* 

C 3H60H* 
(C3410N)* 
C3Hg0* /C 2Ho02*/C2HgN2* 


(C2Mg02)H* 
(CH3SH.0H)* 

CsHs* 

CsH6* 

CsH7* 

C4H50*/C3HGN2* 
(C4H7N)H* 

(C4H_0)H* 

C3HgNO* 
(C4H))N)H*/(C3H7NO)H* 
([(CH3)2N20}H*/[(C2Hs)20JH* 
(C3HgNO)H* 

C3Hg02* 

(CaHeO0S)H* 

(CsHsN)H* 

C4HsNo* 

CéHi0° 

CsH70* /CgH,\* 


- C4Hs02*/CsHg0* 


(C4H702)*/CcHy 0° 
(C4Hg02)H*/ (CoH) 20)H* 
C4H) 2NO*/C 3HgNO9* 
(C3H7SH.OH)* 

C3H903° 
(CgH7N)H*/CeHGNH2)H* 
(CgHsSHO2H)*/[ (CH3)2S02H]* 
(CsHeN2)H*/ (CH 0)H* 
CgHgNO* 
CgHs02*/CgHg0*/CHG03S* 
C6H) 10° /CSH702*/C4H30* 
C6H) 4N* 

CgHy 30° /CgHg02*/C4Hs503* 
(CeH)sN)H* 

(CH) 40)H*/(CSH) Q02)H* 


CgHg* 

C4H) 2NOo* 
(C7H60)H* 
C7H7*.NH3/C 7H QN* 


C6Hs02*/C7Hg0* 

CeHgh0* 

C6H7NO2* 

(C2H5SHO3H)*, [(CH3)2S03H]* 
CgHsN202*/CeHg02*/ 
C7H130*/CeH) 3N2* 


MASS SPECTRAL ANALYSES 


COMMENTS 0 


4h 


fragment x 
methane derivative 
fragment 
methylamine 
fragment fon 
fragment ion 
ethylenimine 
fragment x 
dimethylamine or ethylamine 

methoxyamine 

methy|lmercaptan 

propionitrile 

acrolein or fragment 

allylamine 

acetone or fragment fon x 
acetamide and/or propanamine 

ethyl methylether, propyl alcohol/ x 
methyl formate/ethylenediamine 

ethylene glycol 

methyl mercaptan derivative 

fragment fon 

fragment fon 

cyclopentadiene 

fragment or furan/pyrazole x 
butane nitrile 

Crotonaldehyde, methyl) vinyl ketone 

acrylamide or hydracrylonitrile 
butylamine/diethylamine/dimethy] formamide 

dimethyl nitrosoamine/diethylether or t-butanol 

possibly an amino alcohol 

methyl cellosolve, or propylene glycol or trimethylene glycol 
dimethy] sulfoxide or 2-mercaptoethanol 

pyridine 

pyrazine/pyridazine/pyrimidine 

cyclohexane or 2,3-dimethyl-1,3-butadiene 

methylfuran or fragment or 2,3,dimethyl-1,3-butadiene x 
diketene/cyclopentanone x 
methylacrylate or methacrylic acid/NI 

esters and/or alcohols 

2-am{ino-2-methyl!-1-propanol /urethan 

propylmercaptan derivative 

glycerol) 

methyl pyridine/aniline 

ethyl mercaptan and/or methyl sulfide derivatives 
aminopyridine/pnenol 

pyridine-l-oxide 

furfural/l-pentol/methane sulfonic acid x 
cyclohexanone/lactone/maleic anhydride 

cyclohexylamine 

hexanone/ethylacrylate/succinic anhydride x 
alkylamine 

difsopropyl ether/propy] acetate/pyruvic acid, 

methyl ester/methyl butyrate 

M* jon of styrene 

2-amino-2-methyl-1,3-propanediol or diethanolamine x 
benzaldehyde 

tropylium-ammonia cluster/benzylamine or ethyl pyridine or 
methyl! aniline x 
quinone/cresols 

aminophenols x 
hydroquinone x 
ethylmercaptan or dimethylsul fide 

maleic hydrazide/sorbic acid/ 
cycloheptanone/triethylenediamine 


219. 


xx CUM OM 


x uM OM 


xx MM OO OM 


uM UM OM OM 


oe 


w/z 
115 
116 
117 

*118 
119 


*120 
121 
122 
123 

*124 
125 
126 
127 
128 
129 


130 
131 
e132 
133 


*134 
135 
136 
137 
138 
139 


140 
141 
142 
143 
144 
*145 


"146 
147 
*148 
149 
150 
151 
152 
153 
154 
155 


156 
157 
158 
159 
160 
161 
162 
163 
164 
165 


166 
167 


168 
169 
170 
171 
172 
173 


ASSIGNMENTS 
(7H) 40)H* 
(CsHgNS)H*/CgHg* 
(C7H)60)H*/ (CEH) 202)H* 
CeHy6NO* 
C4H7025*/Cgh70*/ 
C6H)502* 

CsH} 4NO2* 

CsH) 303*/CgHg0* 

CgH) 2X* 

CgH) 10*/C7H702* 
CeEHgn0o* 

Cyt) 30° 

Cyt 6N*(?) 

C3H7Ne* ar CeH703* 
CoHgNOS* 

C7H1 302° /CyH) 702* 


CeH) 2NS* 
C7H}502* /Cgh) 90° 
CgHjoN* 
CgH90*/C 6H 303° 


C6H)5S0* 

C7H_NS* 
CgHg02*/CgH 30* 
CgH) 2NO* 
Cyty102*/CgH7N202*/ 
C4H) )03S* 

C3H) 9N03S/CeH_EN03* 
CEH) 3N4* 

Cg) 6NO* (7) 

Cg} 502° 

C104 104" 
CeHg04*/Cgh) 702*/ 
Cj ghHy0* 

CgHgN0* 

N.I. 

CgHgh02* (7) 
€xH503* 

CoH 5NO3* 

CoH) 504° 

CH) 9402" 

CgHg03* 

C7H3N03* 
C7H702S*/C4Hy 3FN2OPt/ 
C1oH190* 

NI 

C10H210° 

CyoH2gN* 

C6H703S* 
CeH)gN02S* 

NI 

NI 

CgH) 9S0* 

CoH) 4N04* 
Cggh202*/CyQH) 302*/ 
C141 70° 

Cj 04) 6X0" 

CoH} 103*/C gH) 5N20° 


Cy2H\QN* 

CgHg04* 

(C) 2H) |N)H* 

Cy 2H) 0° 
C7H)1C1N3*/C gH) gN30* 
CeHgN2025*/CyQH2102* 


COMMENTS 


2A 


2-heptanone 

{isobutyl} thiocyanate/Indene 

heptanol and/or butylacetate 
2-diethylaminoethanol 

3-sul folene/benzofuran 

cellosolve (2-butoxyethanol) 
2-amino-2-ethyl-1,3-propanediol 

methy) carbfitol/acetophenone 

NI. 

xylenol, phenethyl alcohol/benzotc acid 
nitrosopheno) 

NeI. 

coniceine (?) 

melamine or pyrogallol 

pyrithione 

n-butyl acrylate/ethyl amyl ketone 

or hexyl methyl] ketone 

{soamy] thiocyanate 

ester/alcohol or ether 

skatole 

cinnamaldehyde, 2,2,dimethyl-1, 3-dloxolane-4- 
methanol or 2,5-tetrahydrofurandimethanol 


hexylmercaptan or dipropy] sulfide derivatives 
benzothtazole 

esters/alcohols, ethers 
phenylethanolamine 
cresols/nitroanilines/ 

2-(ethylsulfonyl) ethanol 
n-methyltaurine/nitrophenols 

methenamine (7?) 

n-acetylcyclohexylamine (?) 

cyclohexane carboxylic acid, methy] ester 
naphthylamine 

fumaric acid, dimethy] ester or lactide/ 
ester compound/naphthol 
8-hydroxyquinoline 

Nore 

pthalimide (7) 

pthalic anhydride 

triethanolamine 

triethylene glycol 

acetaminophen 

cresotic acids 

amino salicylic acid 


Thiosalicylic acid/Dimefox/-Terpineol/citronellal 


NI 

citronellol, menthol or rhodinol 
Di isoamylamine 

benzene sulfonic acid 

citiolone 

NI 


octy!] mercaptan or dibutylsulfide derivatives 
2-Nitro-2propyl-1,3- propanediol 


phthalamide/ethylpheny! acetate/ Jasmone 
(aminopropyl) benzyl alcohol 

ethyl salicylate or ethyl) vanillin/ 
5-amino-2-butoxypyridine 

carbazole 

dehydroacetic acid 

diphenylamine 

phenyl phenol 

crimidine/2-heptanone, semicarbazone 
Porofor BSH/octy] acetate 


x «x uM OK 


“x MM UMM OM “xu MM OM 


xx Mx 


pe ee i a ee | 


» 


xx MM MM OM 


- 


= 


yi 


Hz 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 


184 
185 
186 
188 
190 
192 


193 
194 
196 
197 


198 
199 
201 
202 
203 
204 
206 
208 
214 
217 
218 
Z19 
220 
221 


222 
223 
225 
226 
234 
235 


240 


246 
248 


VENTS 
2A 


_ 4B 


_ASSIGNMENTS _ COMMENTS . 
CeHy03S* sulfanilic acid 
C7H) 1 05* adipic acid, d{imethyl ester or dimethoxane 
CgH7F NO2S* sulfanilyl fluoride 
Coto, S0* nonylmercaptan derivative 
Uy yh) 2h0at acetoacetanilide 
CyH) 950° octy)lmercaptan or dibutyl sulfide derivative 
Cy Qty 4N02* IPC 
C194) 393” 2-phenoxyethanol acetate 
Cy 2Hogh* dicyclohexylamine 
CoH) 7F N20P* 
/1141902*/ 
CgH)50¢6* mipafox/geraniol, formate/sorbitol 
C4Hy,N03PS* acephate 
C) 2H) 3N2* benzidine 
Cy 2Hagn* tributylamine 
NI NI 
C)2Hy6NO*(7) benzoyl piperidine, or ethyl crotonanilide(?) 
C) 2H) gNO*/C 4 3H2oN* N,N-diethyl-m-toluamide/2,6-Di-tert 
butyl pyridine 
C1 3H2)0*/C 2H) 702* fonone/isoamy] benzoate 
C,H) 6NO2* isobutyl-p-am{nobenzoate 
C)yHy7NS* l-naptholisothfocyanate 


C1 1H, 4C10*/Cy 2H2g02* 


C1 3H) 2NO* 

(C1 2H10N20)H* 
CeH5N20g* 

Cy2H) 2NO2* 

C104} 904" 
CgH}gN02S*/C)gH22NOs* 
NI 

C} 2H) gN02* 

C1341 2NO2* 

€11H2104* 

NI 

C7H70¢6S* 

NI 

C4Hgl) 204P*/Cq yHgOs* 
/Cy5H250*50* 


C124) 6N03*/C) 3H2QN02* 
Cy oH2303S* 

Cy QHg04S*/C7H) g0gP* 
C134} 2N30° 

NI 

C1 3H) 9N202*/C) 7H) 50* 


Cgh16N204P*/C oH) 7N20S2* 


Cy 9H} oN04S*/C 6H] 7NO* 


C134) 6N302* 
NI 


dowicide/geraniol, acetate or linalyl 
acetate 

benzanilide 

N-nitrosodipheny] amine 
2,4-dinitroresorcinol 

carbary} 

ethyl] adipate/hexyleneglycol, diacetate 
Llethane/pebulate 

NI 

promecarb 

salicylanilide 

esters 

NI 

sulfosalicylic acid 

NI 


Dichlorvos/Purpurogallin/DBMC or 

santalol or butylated hydroxytoluene 
carbofuran/bufencarb 

decylmercaptan or dipenty] sulfide derivatives 
cassella's acid or napthol sulfonic acid/mevinphos/ 
Tinuvin P, 

NI 


lenacil/dibenzalacetone/ f 
0,0,diethy1-0-(3-methy1]-5-pyrazolyl )phosphate 
or Quinomethionate 

amino-napthol-sulfonic acid/ 

diphenamid 

pyrolan 

NI 


a5 


2B 3 4 4A 
x 
x 
x x 
x 
x 
x 
x 
x 
x 
x 
x 
x x 
x 
x 
e 
x 
x x 
x 
x 
x 
x 4 
x 
x 
x 
x x 
xz 
x 
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ASSIGNMENTS 


SUMMARY RESULTS OF CHEMICALS TENTATIVELY IDENTIFIED WITHIN 
SIDENTIAL AREAS USING THE POSITIVE ION MASS SPECTRAL ANALYSES 


COMMENTS 1 


29 
30 
31 
32 
39 
43 
44 
45 
46 
48 
49 
56 
57 
58 
59 
60 
61 


@) 


63 
65 
65 
66 
67 
69 
70 
71 
12. 
74 
75 
76 
77 
79 
80 
81 


om 82 
| 83 


87 
89 
90 
93 
93 
94 
95 
95 
96 
97 
99 
100 
101 
102 
103 


— 


104 
106 
107 
108 


109 
110 
111 
lil 
113 


a 
e 


Cotis* 

H2Cco* 

CH30* 
(CH3NH2)H* 
C343 

C2H30* 
C2HsSNH* 
C2Hs0* 
({(CH3) 2NHJH* 
CHsNO* 

CHoS* 

C3H6N* 
€3H50*/C 4Ho* 
(C3H7N)H* 
C3H_60H* 

(C34 0N)* 
C3Hg0*/C2Hs02* /C2HgN2* 


(C2H602)H* 
(CH3SH.OH)* 

CsHs* 

CsHe* 

CsH7* 

C4H50*/C3HSNo* 
(C4H7N)H* 

(C4H_0)H* 

C3H_NO* 

(C4H) | N)H*/(C3H7NO)H* 
[(CH3)2N20]H*/[(C2Hs) 20JH* 
(C3HgNO)H* 

C3Hg02* 

(C2Hg0S)H* 

(CSHSN)H* 

C4HsNot 

CeH10° 

CsH70*/C6H) 4° 


*C4H502* /CgHgO* 


(C4H702)*/CsHy 10° 
(C4Hg02)H*/ (CoH) 20)H* 
C4H12N0*/C3HgNO2* 
(C3H7SH.OH)* 

C3Hg03* 
(CgH7N)H*/CeHsNH2)H* 
(CgHsSHO2H)*/[(CH3)2S02H])* 
(CSHEN2)H*/ (CgH60)H* 
CgHgNO* 
CgH509*/C6Hg9*/CH503S* 
CH} 10*/CgH709*/C4H30* 
CgH)4N* 

CgH) 30*/C5Hg02*/C4H503” 
(CoH) 5X )H* 

(C6H] 40)H*/(CSH}Q02)H* 


CyHg* 

C4H) 2NO2* 
(C7H60)H* 
C7H7*.NH3/C 7H} ON* 


CgH502*/C7Hg0* 
CgHgNO* 
CgH7NO2* 


fragment x 
methane derivative 

fragment 

methylamine 

fragment ion 

fragment fon x 
ethylenimine 

fragment x 
dimethylamine or ethylamine 

methoxyamine 

methyl mercaptan 

proponitrile 

acrolein or fragment 

allylamine 

acetone or fragment ion 

acetamide and/or propanamine 

ethyl] methylether, propyl alcohol/ 

methyl formate/ethylenediamine 

ethylene glycol 

methyl] mercaptan derivative 

fragment fon 

fragment fon 

cyclopentadiene 

fragment or furan/pyrazole x 
butane nitrile 

crotonaldehyde, methyl vinyl ketone 

acrylamide or hydracrylonitrile 
butylamine/diethylamine/dimethy] formamide 

dimethyl nitrosoamine/diethylether or t-butanol 

possibly an amino alcohol 

methyl} cellosolve, or propylene glycol or trimethylene glycol 
dimethyl] sulfoxide or 2-mercaptoethanol 

pyridine 

pyrazine/pyridazine/pyrimidine 

cyclohexane or 2,3-dimethy]-1,3-butadiene 

methyl furan or fragment or 2,3,dimethyl-1,3-butadiene 
diketene/cyclopentanone x 
methylacrylate or methacrylic acid/NI 

esters and/or alcohols 

2-amino-2-nethy]-]-propanol /urethan 

propylmercaptan derivative 

glycerol 

methyl pyridine/aniline 

ethyl mercaptan and/or methyl sulfide derivatives 
aminopyridine/phenol x 
pyridine-l-oxide 

furfural/l-pentol/methane sulfonic acid x 
cyclohexanone/lactone/maleic anhydride 

cyclohexylamine 
. hexanone/ethylacrylate/succinic anhydride 

alkylamine 

diisopropyl ether/propy] acetate/pyruvic acid, 

methy] ester/methyl butyrate 

M* fon of styrene 

2-amino-2-methyl-1,3-propanediol or diethanolamine 
benzaldehyde 

tropylium-ammonia cluster/benzylamine or ethyl pyridine or 
methyl] aniline 

quinone/cresols 

aminophenols 

hydroquinone x 


(C2HsSHO3H)*, [(CH3)2S03H]* ethylmercaptan or dimethyl sulfide 


C4sN202*/CeEHg02*/ 
C7H) 30° /CEHy 3N2* 


maleic hydrazide/sorbic acid/ 
cycloheptanone/triethylenediamine 


II LLL LLL LLL LL — 


115 (C7H)40)H* 2-heptanone x 
116 (CgHgNS )H*/CoHg* isobuty] thfocyanate/indene 
117 (C7H})60)H*/(CEHy 202)H* heptanol and/or butylacetate k x 
118 CeEHy¢hOr 2-diethylam{noethanol 
119 C4H702S*/CyH70t/ 3-sul folene/benzofuran x 
CeH)502* cellosolve (2-butoxyethano) ) 
120 CoH) 4NOo* 2-am{no-2-ethy)-1,3-propanedio) 
121 CH) 303*/CgHg0* methyl carbitol /acetophenone 
L ) 122) CgH) 2N* N.I. 
123 CyH) )0*/C 7H702* xylenol, phenethyl alcohol /benzoic acid x 
124 CeHeNOo* nitrosophenal 
125 CgH)30* Nee x 
126 CyHy6N*(?) coniceine (7?) 
127) C3H7Ng* or CgH703* melamine or pyrogallpl Xue x 
128 CcHeNOS* pyrithione ce 
129 C7H) 3U2*/C gH 702* n-butyl acrylate/ethy] amy! ketone x 
or hexy] methyl] ketone 
130 CgHy2NS* isoamy] thiocyanate 
131 C7H)502*/CgHy 90* ester/alcohol or ether x 
132 CgH)oN* skatole 
133 CgHg90*/C 6H) 303° Cinnamaldehyde, 2,2,dimethyl-1, 3-dfoxolane-4- 
methanol or 2,5-tetrahydrofurandimethano] x xX eX 
134 NI. Mole : 
135 CgH)5S0* hexylmercaptan or dipropyl sulfide derivatives 
136 C)HENS* benzothiazole 
137 CgHg02*/CgH) 30+ esters/alcohols, ethers 
138 CgH) 2NO* phenylethanolamine 
139 CgH)102*/CgH7N202*/ cresols/nitroanilines/ 
C 4H} 103S* 2-(ethylsulfonyl) ethanol x 2S RD Ah 
140 C3H1QN03S/CgHEN03* *  A-methyltaurine/nitrophenols 
141) CH) 3N4* methenamine (7) 
142 CgH)6NO* (7) n-acetylcyclohexylamine (7?) 
143 CgH)502* cyclohexane carboxylic acid, methyl ester 
144 Cy gHyoN* naphthylamine 
145 CeEHg04*/Cgh) 702*/ fumaric acid, dimethyl ester or lactide/ 
C}gHg0* ester compound/naphthol x x 
146 CgHgh0* 8-hydroxyquinoline 
147, NLL, N.1. 
148 CgHgNO2* (7) pthalimide (7) 
149 CgHs03* pthalic anhydride x x x 
150 CEH) 6N03* triethanolamine 
151 CEH) 504 - triethylene glycol 
152 CgH)QN02* acetaminophen x 
153 CgHg03* cresotic acids 
154 C7HgN03* amino salicylic acid 
155 C7H702S*/C 4H) 3FN2O0Pt/ f 
C)QH}90* Thiosalicylic acid/Dimefox/-Terpineol/citronellal 
156 NI NI 
157) C)QH2)0* citronellol, menthol or rhodinol x x 
1S8 Cy) gHo4h* Di fsoamylamine 
159 C™H7035* benzene sulfonic acid 
160 CgéH)QhO2st citiolone 
161 NI NI x 
162 NI NI 
163 CgH)9S0* ° octyl mercaptan or dibutylsulfide derivatives 
164 CEH) 4N04* 2-Nitro-2propyl-1,3- propanedio} ; KOS EX 
165 CgHgh202*/C oH) 302*/ 
C))H},70* phthalamide/ethylpheny] acetate/ Jasmone < 
166 Cy gH) 6NO* (aminopropy!) benzyl alcoho) 
167 CoH) 193° /C gH) 5N20* ethyl salicylate or ethy] vanillin/ 
' 5-amino-2-butoxypyridine 
168 C)2HiQN* carbazole 
169 CgHg04* dehydroacetic acid a 
170 (C)2H))N)H* diphenylamine 
171) C) 2H) ) 0* phenyl] phenol 
172 C7H, 1 C1N3*/CgH) gN30* crimidine/2-heptanone, semicarbazone 
173 CEHgN2025*/C) QH2\02* Porofor BSH/octyl acetate 


@ 


208 


174 
175 
176 
17? 
178 
179 
180 
181 
182 
183 


184 
185 
186 
188 
190 
192 


193 
194 
196 
197 


198 
199 
201 
202 
203 
203 
206 
203 
214 
217 
218 
219 
220 
221 


222 
223 
225 
226 
234 
235 


240 


246 
248 


CeHyN035* 
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carbofuran/bufencarb 
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CONCLUSIONS AND RECOMMENDATIONS 


It is apparent that a large number of chemicals exist on the site. 
These chemicals are vented into ambient air at very small flow rates 
and volumes. From a chemical point of view, the richent vents are 2A 
and 2B which are thought to reach down to the old solidification pools. 
Vent #1 is a close runner-up in the complexity of the chemicals vented 
into ambient air. Based on these preliminary results, we conclude 
chat: 


(a) A complex matrix of chemicals exists on the site. 

(b) Some of the chemicals are transported into the residential areas. 

(c) Based upon a preliminary and limited number of discrete samples, 
no PCBs or chlorinated pesticides were observed within the vents. 
This is confirmed by the TAGA™ results. Similarly no appreciable 
amounts of chlorinated benzenes were detected. 

(d) Due to the nature of some detected chemicals, we recommend that: 


1. Retrocalibration of a select number of chemicals be performed 
to estimate their concentration within an order of magnitude. 

2. Quantitative measurements be performed on site in order to 
determine the levels of "worst case" chemicals. 


The large number of chemicals found on the site and transported 
into the residential areas precludes a complete retrocalibration and 
quantitative analysis. Hence, it was agreed that only twenty chemical 
species would be selected for further study. In order to select the 
most appropriate chemicals, it was agreed between SCIEX™ and the 
Landfill Study Group that a profiling of the detected chemicals be 
carried out. The resultant information is included in Appendix 2 under 
the headings of mass-to-charge (m/z), synonym, structure, uses, 
toxicity and Threshold Limit Value (TLV). 


This information, especially the toxicity and TLV values will be 
used by the Study Group and SCIEX™ as a basis for the selection of 
twenty chemical species for further study as outlined in our 


recommendations. 
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APPENDIX I 


Brief Report on Discrete Sample Analysis 


by Wellington Environmental Consultants, Inc. 


Bone 


Wellington 291 Woodlawn Rd. W., Unit 2 
On Box 126i 


Environmental Guelph, Ontario N1H 6N6 
Consuttants (519) 822-2436 
Incorporated 


January 6, 1982 


~ociex 10c.., 
55 Glencameron Rd., 
#202, 
Thornhill, Ontario 
Co lalez 


ATIN?: “Dr. ON. Higjgaza 
Desig San: 


Enclosed please find a report describing the analyses carried out by our 
a firm on the air samples collected at the Upper Ottawa St. landfill site. 
( 


Yours very truly, 


Bock. 


BG. Chittim 


BGC/dec 
Enclosure 


4 AIR QUALITY MEASUREMENTS 


UPPER OTEAWA ST. LANDFILL SITE 


Ls Introduction 

Air samples were collected by Sciex personnel at the Upper Ottawa 
St. Jandfili site, Hamilton on August 21, 1981. The samples were subse= 
quently analyzed by Werte nkmmieonyeueal Consultants (WEC) and the 


following report summarizes the results. 


ya Sampling 
Air samples were collected from vents 1 and 2 at the landfill site 
using both passive badge monitors (charcoal; Dupont Proczeche and 
sorbent tubes (florisil and charcoal). The passive monitors were placed 
> on the vent pipes and allowed to adsorb any compounds present. Samples 
taken using the sorbent tubes involved drawing a measured volume of air 


through the sorbent material in the tubes. 


3% Analysis 
The sorbent material in the badges and tubes was then removed and 
the adsorbed contaminants desorbed with solvent. These extracts were 
then analyzed for PCBs, chlorinated pesticides (12 selected) and 
chlorinated benzenes using capillary gas-liquid chromatography with an = 


electron capture detector (GLC/ECD). 


ie Results 


i) No PCBs (<l0Ong total) were detected in any of the sorbents. 
Assuming a volume of 100 of air was sampled, our limits of 
detection for PCBs using this method is 0.1 ug/m3, In compari- 
~ son the NIOSH/OSHA standard for PCBs is 0.5 mg/m3 (TWA). 


Sylow 


i2) 


5 ae 


The air e€xtracts were analyzed for 12 common chlorinated 
pesticides (including Mirex). Of these, only one, Lindane, 
was detected and its level was very close to our limits of 


detection Ge, <0.1 ug/m3). 


AS with the chioranated pesticides only trace levels of a 

few chlorinated benzenes (1,3,5-trichlorobenzene in particular) 
were detected in the air extracts. Again, the levels found 
were virtually our detection limits (0.1 p1g/m3). 
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AIR QUALITY MEASUREMENTS 


UPPER OTTAWA ST. LANDFILL SITE 


lL. Introduction 

Air samples were collected by Sciex personnel at the Upper Ottawa 
St. landfill site, Hamilton on August 21, 1981. The samples were subsc- 
quently analyzed by eltiaveoe Environmental Consultants (WEC) and the 


following report summarizes the results. 


2. Sampling 
Air samples were collected from vents 1 and 2 at the landfill site 
é ; ; R/ 
using both passive badge monitors (charcoal; Dupont Pro-Tech ) and 
sorbent tubes (florisil and charcoal). The passive monitors were placed 
on the vent pipes and allowed to adsorb any compounds present. Samples 
taken using the sorbent tubes involved drawing a measured volume of air 


through the sorbent material in the tubes. 


3 Analysis 

The sorbent material in the badges and tubes was then removed and 
the adsorbed contaminants desorbed with solvent. These extracts were 
then analyzed for PCBs, chlorinated pesticides (12 selected) and 


chlorinated benzenes using capillary gas-liquid chromatography with an re 


electron capture detector. (GLC/ECD). 


4. Results 


i) No PCBs (<10ng total) were detected in any of the sorbents. 
Assuming a volume of 100 of air was sampled, our limits of 
detection for PCBs using this method is 0.1 ug/m>. In compar {- 
Son the NEOSH/OSHA standard for PCBs is 0.5 mg/m3 (TWA). 
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ii) 


oe.) 


The air extracts were analyzed for 12 common chlorinated 
pesticides (including Mirex). Of these, only one, Lindane, 
was detected and its level was very close to our limits of 


detection (ie. <0.1 ug/m3). 


As with the chlorinated pesticides only trace levels of a 

few chlorinated benzenes (1,3,5-trichlorobenzene in particular) 
were detected in the air extracts. Again, the levels found 
were virtually our detection limits (0.1 ug/m3). 
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APPENDIX 2 


Profile of Detected Chemicals, Uses, Toxicity and TLV's 
Chemicals Detected in the Positive Ion Mode - 2A 


Chemicals Detected in the Negative Ion Fode - 2B 


Boos 


Appendices 2A and 2B provide six distinct types of information: 


(1) The masses (m/z) and the tentatively identified compounds 
associated with these masses; (positive and negative ions). 


(2) Alternate names and structure or molecular formulae of the 
compounds whenever available. 


(3) Data on uses and man made sources. 


(4) Data on toxicological effects of exposing these compounds to human 
beings whenever available. 


(5) Threshold Limit Values (T.L.V.) whenever available for the pro- 
tection of human exposure. 


The above information have been carefully extracted from the 
published literature. The length of data for each compound is by no 
means a measure of the relative importance of a compound, but more 
likely a reflection of the amount of available material published on 
the specific compound. 


The chemical list is arranged in ascending mass to charge values, 
(M/Z), and are believed to be present in the Hamilton Landfill site. 


Age Fe 


REPCRENGES 251 TED 


1. Jan. 1/76 issue of 29CFR 190-OSHA Standards 


2. NIOSH/OSHA Pocket Guide to Chemical Hazards; DHEW (NIOSH) 
Publication No. 78-210. 


3. The Merck Index, 9th Edition. Published by Merck & Co. Inc. 1976. 
Printed in U.S.A. Martha Windholz, Editor. 


4, ACGIH, 1980. American Conference of Governmental Industrial 
Hygienists ISBN: 0-936712-29-5. 


5. Karel Verschueren, ‘Handbook of Environmental Data on Organic 


Chemicals'. Van Nostrand Reinhold Co; New York, N.Y., 1977. 


6. Hazardous Chemicals Data Book. Environmental Health Review No. 4, 
1980. Edited by G. Weiss, New Jersey, U.S.A. 


he Pesticide Manual Jan., 1977 edited by H. Martin and Charles R. 
Worthing. 


8. Pesticides Safety Handbook. Prepared by Pesticides Control 
Section, Pollution Control Branch, Ontario Ministry of the 
Environment, Oct. 1979. 
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UPPER OTTAWA STREET LANDFILL SITE STUDY 


Chairman: 42 James Street South 

Dr. Arthur N. Bourns Suite 33 

Hamilton, Ontario 

Rommittee Members: L8P 2Y4 

Dr. Dennis R. McCalla 

A. L. (Sandy) McCallion Télephone: 

Dr. James B. Osbaldeston, M.D. (416) 524-2434 
Research Director: Februa ry 22 > 1982 


Anne Koven 


Dear Executive Member of the Upper Ottawa 
Street Residents Association: 


Attached is a ‘Report on Air Quality in the Upper Ottawa Street 
Landfill’. The Committee commissioned Sciex to do air testing at the 
Site last July. Field work took place in August and November and a 
preliminary report was submitted in December. 


As you are aware, the Committee views this qualitative air survey 
as the first part of a two stage program. The purpose of this survey 
was to identify, as completely as possible, all the chemicals coming 
out of tne vents on the landfill and in the air in the surrounding 
residential areas, both upwind and downwind of the site. 


The Committee is satisfied that this work has achieved what was 
intended - to identify as many chemicals as possible in the air araund 
the site. The results provide the most complete documentation of air 
quality in the vicinity to date. 


Sciex identified about 273 chemicals in this survey. There are 
two reasons why this is not surprising. 


The first is that the Upper Ottawa Street landfill was a large 
multipurpose dumpsite which suggests that the decomposition of organic 
materials in domestic garbage will result in the emission of numerous 
and complex chemical compounds from the site. 


Secondly, Sciex's instruments are so sensitive that they can detect 
chemicals in amounts as low as one part per trillion. This means 
essentially that every chemical in the air has been identified regardless 
of whether it is coming from a source otner tnan the landfill or is 
present in sufficient concentrations to be hazardous. 


In addition to the chemicals identified by Sciex in the air survey 
there are two other findings of interest. 


The first is that chemicals identified in the vents on the landfill 
were also detected along Arbur Road, to the east of the site, when the 
wind was blowing from east to west. One would not expect to detect 
chemicals from the landfill upwind of it. At this time it is unknown whether 
Sciex was detecting material that might have orginated from sewers in the 
area, contaminated groundwater, which is thought to be moving east away 
from the landfill, or whether there is some other source. 
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The second aspect concerns analysis done for Sciex by \.ellington 
Environmental Consultants. Wellington sampled the vents with devices 
called passive monitors, which were left inside the vents to collect 
any material coming out of them. The samples were analyzed by a 
different method than that used by Sciex, but one which is better 
suited for testing chlorinated compounds. 


The results of Wellington's work are that no PCB's were detected; 
One chlorinated pesticide, lindane, was detected in less than 10 parts 
per trillion; and trace amounts (less than 20 parts per trillion) of 
a few chlorinated benzenes were detected. 


Now that chemicals in the air in the vicinity of the landfill have 
been identified, the task facing the Committee is one of selecting from 
this list a smaller number of chemicals for quantification, which is the 
measurement of the amount of the chemical present in the air. 


It is not necessary to measure the concentrations of every one of 
the 273 identified chemicals. Many of these clearly are compounds formed 
by decaying garbage while others, regardless of their origin, are known 
not to be toxic except in high concentrations. 


Sciex estimates that most of the identified chemicals are in concentrations 
no higher than a few parts per billion, with the exception of methane, which 
is estimated to be in parts per million. This does not mean that one should 
not be concerned about all these chemicals. It does suggest, however, 
that money would be wasted in measuring the concentrations of each of 
the 273 compounds when many are unlikely to be hazardous to human health 
in this situation. 


The Committee is selecting a priority list of chemicals from the 
273 identified compounds on the basis of the following criteria: 


1. the chemical must be detected in both the landfill and in the 
residential areas - this categorization will not prove a cause-effect 
relationship, but it will suggest an association between certain 
chemicals in the landfill migrating into residential areas; 


2. the chemical must have high toxicity - in effect, the chemical must be 
considered to be toxic or hazardous to human health at low levels 
of exposure. 


Sciex will quantify the resulting list of priority chemicals this 
spring and summer. This work involves retro calibrating the selected 
chemicals in the laboratory, doing concentration profiles of the chemicals 
to show the amount of the chemicals in the air at various distances from 
the landfill, and comparative air tests at other locations such as a 
comparable neighbourhood remote from a landfill and possibly a domestic 
garbage site. 


f2 


OO EE eSGc—7"_oerererereee 


Page 3 


In summary, the air testing program is proceeding satisfactorily 
but much more work needs to be done before any conclusions can be made 
about the nature of airborne chemical exposure associated with the 
Jandfill. 


The Committee would like to meet with you to discuss this report. 
Additionally, the Committee would appreciate comments in writing from 
your Association concerning the scope and direction of the air testing 
program. 


Sincerely, 
i) 
jj eae ae 
Anne Koven 


AK/t1w 
Encl. 
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